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A Statement of Policy of the 
American Telephone and Telegraph 
Company 


An Address Delivered Before the 1927 Convention of the 
National Association of Railroad Utilities Commis- 
sioners, in Dallas, Texas, October 20, 1927, by 
Mr. Walter S. Gifford, President of the 
American Telephone and Telegraph 
Company. 


ROADLY considered, you as Public Utility Com- 
missioners and we in the telephone business, are 
engaged in a common enterprise; our success must 

depend upon mutual confidence and understanding. In the 
current performance of our daily tasks it is possible 
to lose sight of the ultimate aim and goal of our endeavors. 
With the thought in mind that it may prove helpful, 
I wish to state very briefly the principles that guide the 
management of the Bell System. 

There are today over 420,000 stockholders of the 
American Telephone and Telegraph Company and no 
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one of them owns as much as one per cent. of the 
capital stock. The business of this Company and its 
Associated Bell Telephone Companies, whose common 
stock is largely owned by this Company, is to furnish 
telephone service to the nation. This business from its 
very nature is carried on without competition in the usual 
sense. 

These facts have a most important bearing on the 
policy that must be followed by the management if it lives 
up to its responsibilities. The fact that the ownership is 
so widespread and diffused imposes an unusual obligation 
on the management to see to it that the savings of these 
hundreds of thousands of people are secure and remain so. 
The fact that the responsibility for such a large part of the 
entire telephone service of the country rests solely upon 
this Company and its Associated Companies also imposes 
on the management an unusual obligation to the public 
to see to it that the service shall at all times be adequate, 
dependable and satisfactory to the user. Obviously, the 
only sound policy that will meet these obligations is to 
continue to furnish the best possible telephone service at 
the lowest cost consistent with financial safety. This 
policy is bound to succeed in the long run and there is no 
justification for acting otherwise than for the long run. 

It follows that there is not only no incentive but it 
would be contrary to sound policy for the management 
to earn speculative or large profits for distribution as 
“melons” or extra dividends. On the other hand, pay- 
ments to stockholders limited to reasonable regular divi- 
dends with their right, as the business requires new 
money from time to time, to make further investments on 
favorable terms, are to the interest both of the telephone 
users and of stockholders. 

Earnings must be sufficient to assure the best possible 
telephone service at all times and to assure the continued 
financial integrity of the business. Earnings that are 
less than adequate must result in telephone service that 
is something less than the best possible. Earnings in ex- 
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cess of these requirements must either be spent for the 
enlargement and improvement of the service furnished or 
the rates charged for the service must be reduced. This 
is fundamental in the policy of the management. 

The margin of safety in earnings is only a small per- 
centage of the rate charged for service, but that we may 
carry out our ideals and aims it is essential that this mar- 
gin be kept adequate. Cutting it too close can only re- 
sult in the long run in deterioration of service while the 
temporary financial benefit to the telephone user would 
be practically negligible. 

Our policy and purpose are the same as yours—the 
most telephone service and the best, at the least cost 
to the public. Without overlooking the fact that we lack 
the big money incentive for maximum profits and the 
drive for improvement that results from active and strong 
competition, we believe the telephone company is or- 
ganized to make continuous and effective progress. 

Professor Cabot of the Harvard Business School made 
the following comment on the Bell System: 


“The thing is a modern miracle which I can only 
explain to myself by assuming that the men who con- 
ceived, created and have developed the telephone were 
men of the rare auto-motive type whose driving power 
came from within, and who, therefore, did not need 
the external stimulation which competition alone can 
give.” 


Undoubtedly a very great factor in the continued 
progress and improvement of telephone service is the in- 
tangible but quite real spirit of service that has become 
a tradition in the telephone business, but the results of 
the Bell telephone business have a broader foundation 
than the one Professor Cabot has recognized. It is fun- 
damental in our plan of organization to have at head- 
quarters and in our laboratories several thousand people 
whose sole job it is to work for improvement. They are 
engaged in studying what is used in the telephone busi- 
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ness and how it is used and endeavor to find a better 
thing or a better way. Of course, the people who are en- 
gaged day by day in trying to maintain a high standard 
of telephone service are doing their part, and a most im- 
portant part, in increasing the quality and keeping down 
the cost of service, but progress is assured by having a 
large group of scientists and experts devoted exclusively 
to seeking ways and means of making the service better 
and cheaper. 

It is now nearly 20 years since the State Commissions 
generally took over the duties of regulating the telephone 
companies. During those 20 years the physical results 
of your regulation and our operation are impressive. In 
1907 there were about 6,000,000 telephones in the United 
States but they were only partially interconnected, while 
today there are over 18,000,000 telephones in the United 
States so interconnected that it is possible for practically 
any one of the 18,000,000 to be connected with reasonable 
promptness with any other one of the 18,000,000. Thus 
today, practically any one anywhere can talk by telephone 
with any one else, anywhere else in the country. More- 
over, any one in the United States can now converse by 
telephone with any one in Great Britain, Canada, Cuba 
and the principal cities of Mexico. This is real progress 
in extent and facility of communication, but we realize 
we are still far from our ultimate goal. 

With your sympathetic understanding we shall con- 
tinue to go forward, providing a telephone service for 
the nation more and more free from imperfections, errors 
or delays, and always at a cost as low as is consistent 
with financial safety. 
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Telephoning Radio Programs 
to the Nation 


r SAHERE have been many contributing factors in 
the astonishing development of radio broadcasting 
as a branch of the electrical art, and, among them, 

network or chain broadcasting is noteworthy. 

Broadcasting is a most natural field for radio, since 

radio waves spread out in all directions to great distances. 
In the past, much of the appeal to the public of radio 
broadcasting lay in the possibility of hearing, through 
the air, a station 200, 500, or 1,000 miles away. This 
has afforded a thrill and will continue to afford a thrill 
to the radio listener. However, as radio became less of 
a mystery and more of a reality, the thrill has given way 
to the pleasure of being able to hear, at an appointed 
time, a splendid orchestra, a description of a sports event, 
or a speech by a prominent speaker, with uniform clarity 
and loudness. In other words, the popular interest in 
radio broadcasting has turned from unusual and freak 
reception records to a desire for better programs. Since 
splendid orchestras, famous musicians, and singers and 
prominent speakers are usually to be found in the larger 
cities and on most occasions at places other than the 
radio broadcasting studio, two problems calling for prompt 
solution confronted this new art. 


FUNDAMENTAL PROBLEMS OF CHAIN BROADCASTING 


It was recognized that means must be provided, first 
to move the studio, as it were, to the artist, the speaker 
and the concert hall, and second, to interconnect radio 
stations for the simultaneous broadcasting of the same 
program. It was but natural to turn to the telephone 
company for assistance, with its network of telephone 
lines connecting the cities and towns of the United States. 

Through its early development of radio telephony and 
the public address system, the Bell System was able to 
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render a distinct service to this allied field of endeavor. 
During the early experiments of ship-to-shore radio te- 
lephony, radio telephony over land and sea, Bell System 
engineers had always made it a point to interconnect 
wire lines with radio transmitters and receivers. In 1915, 
two-way conversation was conducted between New York 
and San Francisco, the New York speaker being con- 
nected to the radio transmitter at Arlington by telephone 
line, thence by radio to San Francisco, the voice from 
San Francisco being brought back entirely by wire lines. 
The telephone wires had also been used to carry pro- 
grams from one city to another where public address 
systems, through the medium of loud speaking telephones, 
reached audiences of many thousands. Such arrange- 
ments and interconnections were the immediate forerun- 
ner of the present day broadcasting networks. The most 
outstanding example of this latter use of telephone wires 
took place on Armistice Day, 1921. At that time cere- 
monies were observed marking the burial of the Unknown 
Soldier at Arlington Cemetery, Washington. Micro- 
phones placed in the Amphitheatre at the cemetery picked 
up the speeches and music. Bell System telephone wires 
carried them, through loud speaker installations, to great 
crowds gathered at Madison Square Garden, New York, 
and at the Municipal Auditorium, San Francisco. 

It was a tremendous task to prepare for this event. 
Months were required for planning, obtaining the equip- 
ment, getting it in place, testing it, instructing the oper- 
ating force in its duties. A long time was needed to alter 
the telephone circuits (heretofore used for long distance 
messages), so that they would satisfactorily transmit the 
music and addresses across the continent. The present 
day procedure offers a marked contrast to these early 
labors. The equipment, to a large extent, is in place, 
the organization already provided. When the message 
traffic will permit a circuit to be used the time needed to 
put it in shape for transmitting a program from New 
York to San Francisco is a matter of only a few hours. 
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MosiLe Strupio0s 


One of the first uses of this type of service, that is, 
moving the studio outside the radio station, was the 
broadcasting of the Chicago-Princeton football game held 
in Chicago, 1922. Telephone lines connected the micro- 
phone in Stagg Field, Chicago, to WEAF in New York, 
where it was broadcast by radio. Today, this system is 
the keystone in the provision of a wide variety of pro- 
grams for radio broadcasting. 

A secondary aspect of this problem is the moving of 
the radio transmitter and antenna from immediate prox- 
imity to the studio. Experience showed that the placing 
of an antenna in the heart of a great city, with tall, steel 
structures predominating, did not permit the best radia- 
tion of electromagnetic waves. A telephone line, today, 
connects the studio, readily accessible to artists and mu- 
sicians within the city, to the transmitter located in open 
country fifteen or twenty miles away. 


EARLY NETWORKS 


To meet the demand for better quality of radio pro- 
grams, the interconnection by telephone lines of two or 
more radio stations for simultaneous broadcasting of the 
same event was a natural outgrowth of the first step 
already mentioned in the development of remote control 
systems. The first use of such interconnecting systems 
was the linking of station WEAF, the experimental broad- 
casting station of the American Telephone and Telegraph 
Company, New York, and now operated by the National 
Broadcasting Company, with a station at South Dart- 
mouth, Mass., during the summer months of 1923. When 
this network idea was in its early stages of evolution, the 
telephone company had no routes permanently equipped 
for broadcasting purposes. For each event to be broad- 
cast, it was necessary to send out from central points all 
the specialized equipment to be used. When the broad- 
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casting was finished the equipment was returned, to await 
the next event to be put on the air. 

It was soon foreseen, however, that a steady, continu- 
ing use for these network connections would be developed. 
Accordingly, telephone engineers designed and ordered 
certain standard types of equipment necessary for making 
telephone message circuits suitable for broadcasting. As 
this equipment became available, it was distributed to 
key points throughout the various sections of the coun- 
try. Thus the telephone company put itself in readiness, 
as far as practicable, to meet the fast growing require- 
ments made on it by the broadcasting stations. Such 
standardization of equipment had already been proved 
necessary. In the case of amplifiers, for instance, various 
types had been used for broadcasting circuits. The am- 
plifier used at a given point in some cases depended more 
on its availability rather than on its suitability. 


NETWORKS IN 1927 


In the fall of 1925, WEAF became the key station of 
a network of other stations forming the so-called Red 
network. Today, there are four such networks, Red, 
Blue, Purple and Orange, linked by upwards of 28,500 
miles of wire and connecting a total of 69 stations. 
Through one or another of these stations a wide variety 
of high-quality programs are broadcast to listeners in 
practically every part of the country. In the beginning, 
this network service was largely confined to the evening 
hours at which time the telephone circuits needed were 
more easily spared from the regular message service, but 
as rapidly as possible permanent network facilities on a 
twenty-four hour basis were provided. 


Layout oF WIRE SysTEMsS 


The expansion of these networks has resulted in a 
general blanketing of the main arteries of long distance 
telephone circuits with the special equipment required 
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for program transmission. When an event takes place 
which it is desired to broadcast it can be handled by means 
of the networks with less effort than formerly. The spe- 
cial measures required a few years ago to a large extent 
are no longer necessary. 

The wire center of the Red, Blue and Purple Net- 
works is found at the Walker-Lispenard building of the 
telephone company in New York City. From this point 
a veritable web of telephone and telegraph circuits spreads 
out fanwise, connecting over 60 radio stations in the 
Eastern, Southern, Central and Middle Western parts of 
the country. The stations extend from Portland, Me., 
to Jacksonville, Fla., from Dallas, Texas, to Minneapolis, 
Minn. 

Formerly all the work of properly putting the circuits 
together and carrying out the preliminary testing was 
directed from this wire center. Now, due to the rapid 
growth of general broadcasting, several sub-control points 
have been established. Each handles circuits spreading 
out from it. At present such points are situated at Bos- 
ton, Atlanta, Cincinnati, Detroit, Chicago and St. Louis. 
All these points are connected by telegraph wires with 
all telephone repeater stations on the circuit which they 
control. Of course the main control station at New York 
is connected by the same means to all the sub-control 
points as well as to all repeater stations on network cir- 
cuits directly under its control. By means of the tele- 
graph lines the different men working on the line-up 
maintain communication with each other. Telegraph 
wires are also furnished to the broadcasting companies 
to connect all the stations on their networks with the 
key stations. In this way the companies can co-ordinate 
their programs. When troubles arise along the lines or 
in the various radio stations, reports are flashed to the 
key stations over these telegraph wires, thence over a 
special wire to the control room of the telephone company. 

To safeguard the service properly all control points 
and terminal repeater points are provided with the most 
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up-to-date types of equipment for testing and monitoring 
the telephone circuits, that is, for determining the char- 
acteristics of the electrical currents and for keeping a 
close watch on the volume and quality of the program 
as it is transmitted. In this way at any instant the pro- 
gram can be checked electrically to make sure that the 
proper transmission levels are being maintained, and by 
means of the monitoring equipment can be observed audi- 
bly for distortion or interference. During the transmis- 
sion of a program trained men at all points are on the 
alert to detect any irregular conditions which might affect 
the quality of the program. 

Through the extensive network of telegraph wires the 
control points are in constant touch with all other re- 
peater points through which the circuits pass, and are 
kept advised as to how the program is being received at 
each point. Observers at the repeater points immedi- 
ately report to them any irregularity in the program 
transmission. The forces at the control points then take 
instant action to locate and clear any trouble observed 
or to forestall any potential trouble. The control points 
are also kept informed by the repeater points regarding 
weather conditions over a large part of the country. The 
movement of any atmospheric disturbance is closely fol- 
lowed. If it appears to be large enough to threaten the 
telephone lines the forces at the control points begin ar- 
ranging as far as possible for circuits to be used in an 
emergency, so that if the lines carrying the program are 
disabled the alternate routes can be used. 


EMERGENCY MEASURES 


An example of the rapid work done to keep service 
intact took place at the time of the Democratic Conven- 
tion in 1924. An unusually heavy storm threatened to 
put the Omaha-Kansas City section of the broadcasting 
network out of commission at any moment. Due to the 
storm it was impossible to reroute the circuits to Kansas 
City by way of St. Louis. The only telephone path open 
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to Kansas City passed from Omaha to Denver along the 
central transcontinental route, thence back through Gar- 
den City, Kansas, and thus into Kansas City. This made 
a distance of some 1,400 miles. The telephone company 
forces performed their task rapidly and thoroughly. With- 
in twenty minutes this new telephone track was clear and 
ready to transmit the program. None too soon, either, 
for almost immediately the line carrying the program 
failed and Kansas City, instead of being 200 miles by 
telephone from Omaha, suddenly became 1,400 miles 
distant. 

Extreme care is used in lining up and preparing tele- 
phone circuits to transmit broadcasting programs. At 
the scheduled time, which is well in advance of the first 
period of the day when the lines will be required for ser- 
vice, the circuits are set up in accordance with instruc- 
tions already issued. The men at the intermediate re- 
peater points then stand by awaiting orders from the 
various control points. 


TESTING OF CIRCUITS 


The forces at the control points then begin to line up 
the circuit. Testing tone of a frequency of 1,000 cycles 
is transmitted over the circuit. At each repeater point 
the amount of current is measured by means of sensitive 
thermocouple ammeters. The results of these measure- 
ments are sent over the telegraph wires to the control 
point where they are studied to determine what adjust- 
ments in transmission level should be made. Orders are 
sent back to the repeater point and the necessary changes 
put into effect. No adjustments or changes of any kind 
are made in the circuit without orders from the control 
point. 

When the circuit has been satisfactorily tested at the 
thousand cycle frequency other frequencies are trans- 
mitted and measured. Such further adjustments are 
made as are necessary to make sure that the circuit will 
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transmit uniformly all frequencies necessary for high 
quality reproduction of a musical program. 

At the completion of the lining up tests, a test pro- 
gram is transmitted over the circuit in order that levels 
may be adjusted, quality compared and observations 
made for line interference. When the circuit is consid- 
ered satisfactory it is turned over to the radio stations. 

At the more important control points, such as New 
York, Chicago and Cincinnati, special technical and tele- 
graph forces have been organized to handle this work. 
At the repeater points trained men are on duty during 
broadcast periods to assist in measuring the circuits and 
to monitor the service and make any adjustments called 
for by the men at the control points. 


TEAM WorkK OF CONTROL OPERATORS 


Control operators must be thoroughly familiar with the 
particularly exacting requirements of a suitable broad- 
casting circuit. Moreover, they must be acquainted with 
the arrangement of the different long distance open wire 
and cable routes so that in case of a mishap to the cir- 
cuit regularly used for broadcasting, the program can be 
switched to another route if available. Furthermore, an 
extensive knowledge of the whole telephone service prob- 
lem is required in order that the control operator may 
intelligently and quickly grasp the significance of various 
reports of troubles experienced by the radio stations, and 
to take the necessary steps to correct them. The effec- 
tive application of this knowledge is possible only through 
the wonderful spirit of co-operation which animates the 
entire telephone organization. 


SomE NoTaABLE BROADCASTS 


A good example of the work necessary to provide a 
network connecting many stations for broadcasting an 
important event took place at the time of the National 
Defence Day ceremonies on September 12, 1924. Ad- 
dresses by Secretary of War Weeks and General Pershing 
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in Washington were to be broadcast through radio sta- 
tions covering practically the whole country, including 
the Pacific Coast. In addition to the network of long 
distance lines required for this purpose, circuits had to 
be provided so that the Army Corps Commanders at 
New York, Chicago, Omaha and San Francisco could 
carry on conversations with General Pershing at Wash- 
ington and also with each other. Another event on the 
program was a roll call by General J. J. Carty, Vice- 
President, American Telephone and Telegraph Company, 
which included all the repeater stations (some 14 in num- 
ber) between Washington and San Francisco. As Gen- 
eral Carty called the name of each repeater station in 
turn the attendant on duty at that particular station 
answered. Within a couple of minutes the roll call from 
coast to coast was completed. This event also was sent 
out from the various broadcasting stations. 

Circuits to be used in case of emergency between 
Washington and all broadcasting stations were provided 
in addition to those selected for the broadcasting service. 
All of the telephone circuits arranged for the event were 
paralleled by an elaborate network of telegraph circuits. 
The total number of miles of wire involved in both the 
regular and emergency layout included 39,000 miles for 
telephone purposes and 11,000 miles for telegraph. 

A considerable amount of equipment was installed at 
each of the five points from which the Army Corps Com- 
manders were to talk. After the whole network was set 
up extensive tests took place to make sure that every- 
thing was in satisfactory shape. A small army of techni- 
cal men such as special repeater attendants, test board 
men, telegraph operators and telephone engineers were 
needed at these five “talking points,” and at repeater 
stations along all the routes. Altogether about 250 men 
were actively engaged in the service. This does not in- 
clude the many linemen who were held in readiness at 
their stations, ready to go into action at the first signs of 
trouble along the lines. 
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All telephone and telegraph lines and all equipment 
were inspected again and again and even the slightest 
difficulties were remedied. No work that might in any 
way interfere with the service was permitted to be car- 
ried on along any line or in any central office in the coun- 
try. These precautions were justified by the fact that 
while the program was carried on not a single break or 
interruption occurred anywhere. 

Another more recent event was the broadcasting of 
the Tunney-Dempsey fight in Chicago last September. 
For this event the regular Red and Blue networks of the 
National Broadcasting Company were combined to bring 
the round by round reports of the fight to the thirty-six 
stations normally associated with those networks. A 
long distance telephone line connected these two networks 
with the Orange network at San Francisco, comprising 
seven stations. Some 26 additional radio stations extend- 
ing from Canada to Florida and from Virginia to Cali- 
fornia were joined with the stations already mentioned, 
making a total of 69 broadcasting stations thus inter- 
connected. Approximately 28,000 miles of wire were 
used to link all these stations together. Between 250 
and 300 people were assigned to arranging this hook-up 
and operating it. 

Due to the nature of the job at hand each station in 
Chicago and west of Chicago received the program direct 
from Soldiers Field. For the stations east of Chicago the 
program was sent to New York and from there distributed 
over the networks. In view of the magnitude of the net- 
work and the importance of maintaining an unbroken 
service, certain emergency circuits were provided con- 
necting the more important repeater sections so that in 
case of trouble an immediate switch could be made with- 
out a break in the program. 

The same care that is used in maintaining the tele- 
phone message circuits is used to keep service intact for 
the chain broadcasting networks. Hundreds of thousands 
of radio listeners depend on the networks for their fa- 
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vorite programs and everything is done to keep them 
from being disappointed. Considering the tremendous 
amount of wire facilities and equipment involved it is 
remarkable that so few interruptions are experienced. 
The splendid record in this respect maintained up to the 
present can only be accounted for by painstaking plan- 
ning and testing, unceasing vigilance and the close co- 
operation of all parts of the telephone company having 
to do with furnishing chain broadcasting service. 


L. N. Sroskopr. 
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Co-ordinated Thrift Facilities for 
Bell System Employees 


W HEN the Payroll Deduction Insurance Plan 


was announced to employees of the General 

Departments of the American Telephone and 
Telegraph Company last September the statement of the 
Plan was accompanied by a letter from Mr. Gifford from 
which the following quotation is taken: 


“The adoption of this Payroll Deduction Plan for 
Life Insurance rounds out the comprehensive group 
of related thrift facilities which this Company pro- 
vides for the benefit and convenience of those em- 
ployees who desire to use them. It is believed that 
those who have a definite program of endeavoring to 
accumulate through personal thrift a permanent in- 
vestment or estate will find this plan of material aid 
in that, to some extent at least, life insurance can be 
utilized for underwriting such a program. 

“The purposes and provisions of the Employees’ 
Benefit Plan, the Employees’ Stock Plan and the Em- 
ployees’ Savings Plan are generally known and under- 
stood. It is important that their relations to each 
other and to life insurance in its various forms should 
be carefully considered and equally appreciated and 
understood by each employee from the standpoint 
of his needs and responsibilities. 

“The Benefit Plan is an asset of increasing signi- 
ficance to the continuing employee but its provisions 
are necessarily limited. 

“The Stock Purchase Plan serves its main pur- 
pose when it is used to accumulate a permanent in- 
vestment or estate, the principal or income from which 
may be available, among other things, to supplement 
pension income after retirement from active service. 

“The Employees’ Savings Plan performs a useful 
function when it supplements the Stock Purchase Plan 


[17] 








Bell Telephone Quarterly 





as an aid to saving by employees, a part or all of whose 
thrift objectives are too immediate to be well served 
by the Stock Purchase Plan, or who desire to save for 
permanent investment a greater proportion of their 
income than the Stock Purchase Plan permits. 
“Employees with dependent families usually need 

insurance for protection. The immediate protection 
afforded by most kinds of life insurance has combined 
with it a sound investment if the policyholder lives. 
If the policyholder dies prematurely, no other form of 
investment, ordinarily available, will provide as large 
an income to dependents. Insurance also offers fur- 
ther possibilities to employees through the purchase 
of annuities payable after retirement as a supplement 
to pension payments.”’ 

In this paper the purposes and provisions of these 
several thrift plans will be briefly reviewed in an endeavor 
to bring out the various ways in which they are related 
to each other in more detail than was practicable within 
the limitations of a letter. 

Nearly fifteen years have elapsed between the inaugu- 
ration of the Employees’ Benefit Fund Plan, which was 
established in 1912, and the introduction of the Payroll 
Deduction Plan for Life Insurance, which has not yet 
been set up in all of the Associated Companies. During 
this period intensive study of the needs of telephone em- 
ployees and of the financial and economic problems in- 
volved have preceded and accompanied the introduction 
and modification of Stock and Savings Plans and the re- 
cent preparation of the Insurance Plan. Meanwhile, a 
constant effort has been made on the part of individuals 
in the Management and among the employees themselves 
to acquaint everyone in the Bell System with the pur- 
poses and possibilities of these coordinated thrift facilities. 


EMPLOYEES’ BENEFIT FuND PLAN 


The purpose of the Employees’ Benefit Plan is to pro- 
vide, to some extent, protection to employees against the 
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financial hazards of disability, old age and death. The 
annual report to the stockholders of the American Tele- 
phone and Telegraph Company for 1912 stated the pur- 
pose of the Plan in the following words: 


“The underlying motive of the plan was to secure 
the younger employees, who were intending to make 
their life work in the service of the Bell System, against 
the ordinary contingencies during the period when it is 
impossible to provide against them by the exercise of 
the usual thrift and economy; and to give such em- 
ployees freedom from anxiety either for their own 
welfare or that of those dependent upon them.” 


To this end the Benefit Fund has been established as 
a plan under which the Company provides, without con- 
tributions by the employees, for the continuance of a 
whole or part of the employee’ s pay during temporary 
disability due to sickness or accident, for a period varying 
according to the employee’s term of service. These disa- 
bility benefits have proven to be generally sufficient to 
meet the needs of ordinary illnesses, if not unduly pro- 
longed. Thus the Benefit Plan relieves employees in part, 
at least, as long as they remain in the service of the Bell 
System, of the necessity for providing against such neces- 
sities and makes it possible for them to use the resources 
which would normally be devoted to special provision 
against disability for other thrift objectives. 

The plan also provides for death benefits to be paid 
to dependent relatives, on a scale proportionate to the em- 
ployee’s earnings and to the length of time that he had 
been employed in the System. The death benefits, how- 
ever, are not the equivalent of life insurance, as they are 
limited to the dependents of persons who die while in service 
and are generally sufficient in amount only to tide over 
the temporary necessities of the family immediately after 
the death of the bread-winner. They are intended, pri- 
marily, to ease the period of adjustment which must follow 
the death of the worker and are not generally adequate 
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to supply much in the nature of permanent provision for 
the financial necessities of the family. The death benefits 
do not relieve the telephone employee of the obligation 
which he owes to his dependents to make provision for 
their needs by the accumulation of an estate, either 
through saving and investment or through life insurance. 


The pension schedules under the Benefit Plan, being 
non-contributory, are not designed to constitute an 
adequate provision for old age; in fact, they should be 
considered merely as providing only a portion of the in- 
come which the retired employee will require to live in 
moderate circumstances. Under the Plan an employee 
has no pension rights until he has fully qualified under the 
conditions relating to the required terms of service. An 
employee, of course, has no assurance that he will be able 
or be willing to remain in the service until he has qualified 
to receive a pension; and, in any event, the pension will 
not care for his dependents after his death except for a 
very limited period in a few cases. Accordingly, the pen- 
sion provisions of the Plan do not relieve any employee, 
with or without dependents, of the necessity of saving 
systematically and continuously during his active employ- 
ment, in order to accumulate the funds which will be re- 
quired for old age. 


EMPLOYEES’ Stock PLAN 


The limitations of the Benefit Fund Plan made it clear 
that it was desirable to supplement its provisions by pro- 
viding a means whereby those employees who so desired 
might purchase a sound investment security through 
regular savings by small deductions from their pay and, 
at the same time, obtain a direct participation in the 
ownership of the business which they have made their 
chosen occupation. For this purpose, the Employees’ 
Stock Plan was established soon after the introduction of 
the Benefit Plan, and subsequently revised to make its 
facilities available to any employee at any time he might 
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desire to enter into it. Provision is made for investment, 
up to a maximum of 12 per cent. of the employee’s annual 
salary, in stock of the American Telephone and Telegraph 
Company to be purchased by salary deductions over a 
period of about three years, at a price which is generally 
below the market quotation. When payments on stock 
have been completed, the employee stockholder becomes 
one of the owners of the business with the same rights and 
privileges as all other stockholders, free to sell his stock 
if he wishes to, or to retain ownership of it if he should 
leave the employ of the System. 

This plan has been the means of stimulating systematic 
investment on the part of many employees who previously 
had but little acquaintance with investment securities 
and who lacked banking and brokerage connections. 

The plan has proved extremely popular, and at present 
about 75,000 employees of the Bell System have become 
stockholders of the American Telephone and Telegraph 
Company, while payments are now being made on Ameri- 
can Telephone and Telegraph stock by more than 200,000 
Bell System employees. This represents a large propor- 
tion of those eligible to subscribe, participation in the plan 
being limited to those who have had at least six months’ 
service in the Bell System. 

The Stock Purchase Plan is the most important per- 
manent investment opportunity made available by the 
Bell System to its employees for the accumulation of 
funds toward an income which can be used after retire- 
ment by way of supplementing the pensions to which 
they may become entitled. The fact that participation 
in this Plan for this purpose is not compulsory makes it 
superior as a thrift medium to the compulsorily contri- 
butory provisions of some pension plans. The use of this 
Plan as an opportunity for permanent investment is the 
best use which an employee can make of it, as it not only 
facilitates the achievement of a systematic savings pro- 
gram, but also makes the individual a continuing partner 
in the business. 
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EMPLOYEES’ SAVINGS PLAN 


While the Employees’ Stock Plan supplements the 
Benefit Fund Plan by encouraging the acquisition of an 
investment fund in a sound dividend-paying stock, it does 
not meet the needs of those employees who expect to leave 
the System after a relatively short term of service. Nor 
does it adequately serve the purposes of those employees 
whose thrift objectives are more immediate than the 
acquisition of a fund of invested capital. 


For the convenience of those who desire to accumu- 
late a sum of money by regular deposits to meet expenses, 
such as coal bills, payments on a home, Christmas and 
vacation expenditures, or for the accumulation of a fund 
which will be readily available in case of emergency, the 
Benefit and Stock Plans were supplemented during the 
last two or three years in most of the Associated Com- 
panies by an Employees’ Savings Plan. 


Under the provisions of this plan, the Bell Telephone 
Companies undertake to deposit, at periodical intervals 
in specified savings banks, sums of money deducted from 
the pay of the employee under his authorization. A de- 
posit so made comes under the direct control of the em- 
ployee, whose relations with the savings bank are like 
those of any other depositor ; but he is relieved of the neces- 
sity of going to the bank to make his periodical deposits 
or occasional withdrawals. Salary deductions for this 
purpose may be increased, diminished, or temporarily 
discontinued, at the order of the employee. Additional 
sums, such as dividends or interest received on in- 
vestments, may be deposited by him in his account 
in addition to the regular salary deduction deposits. 
This is an important feature of the plan, inasmuch as it 
encourages the saving of dividends which, when invested 
consistently for a period of years, add very largely to the 
total capital sum accumulated by systematic saving. 
This is one of the respects in which the Savings Plan 
supplements the Stock Plan, inasmuch as there is no pro- 
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vision in the Stock Plan itself for such reinvestment of 
dividends. The Savings Plan also facilitates sound diver- 
sification through the accumulation of funds to be in- 
vested, from time to time, in conservative securities 
adapted to the needs of the individual. 

The Benefit Plan is supplemented by the Savings 
Plan, not only in these respects, but also in that the latter 
provides opportunity for building up a cash reserve to 
supplement any sickness and death benefits which may 
become payable from the Benefit Fund. The retired em- 
ployee, who derives an income not only from a Benefit 
Fund pension, but also from an investment in American 
Telephone and Telegraph Company stock under the Em- 
ployees’ Stock Plan and from additional investments pur- 
chased with cash accumulated under the Savings Plan, 
should be adequately provided for in his old age. 


PAYROLL DEDUCTION PLAN FOR Lire INSURANCE 


Even after the Benefit, Stock and Savings Plans had 
been placed in operation in the Bell System, however, 
there still remained one serious weakness in these co- 
ordinated thrift facilities considered as a whole. These 
three plans, taken together, afford opportunities for those 
employees who take advantage of them, to make ade- 
quate provision for the financial needs of themselves and 
their dependents, provided they live long enough to com- 
plete the accumulation of a competence. But life is uncer- 
tain and there is, of course, no assurance that any given 
employee will live long enough to attain his thrift ob- 
jectives. Life insurance, however, provides to some ex- 
tent a means of underwriting the individual’s thrift pro- 
gram and making certain that his dependents will be 
provided for, whether he lives long enough to build up an 
adequate estate or not. 

In order, therefore, to round out the whole group of 
thrift facilities, the Bell System has recently established 
a Payroll Deduction Plan for Life Insurance, under which 
practically all the standard life insurance policies are 
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obtainable by Bell employees, who authorize the employ- 
ing company to pay the premiums by small periodical 
deductions from their salaries. This plan not only affords 
protection against the financial hazards of premature 
death, but offers also those life insurance policies which 
combine with the essential protective feature, provision 
for the accumulation of an investment fund to be returned 
to the insured either in the form of an endowment or de- 
ferred annuity payments. Disability insurance is also 
obtainable. These provisions make it possible to utilize 
the plan to supplement not only the death benefits, but 
also the disability payments and pensions provided by 
the Employees’ Benefit Fund. The accumulation of an 
estate, through use of the Stock and Savings Plans, may 
also be wisely supplemented by the use of the Life Insur- 
ance Plan, even in those cases where the employee lives 
long enough to build up a substantial investment capital 
by small accumulations. 

The plan has additional advantages in that, within 
certain limitations, medical examination is dispensed 
with and insurance at regular rates is offered to those 
classes of telephone employees who are now required to 
pay a heavier premium on policies purchased directly 
from the insurance companies without reference to this 
Plan. 

As in the case of the Savings Bank Payroll Deduction 
Plan, the Life Insurance Plan was simply submitted to 
the Associated Companies for each of them to determine 
for themselves whether they cared to add it to their other 
thrift facilities. A majority of the Companies have al- 
ready adopted the Plan and before the end of 1928 itis 
probable that it will have been made available to sub- 
stantially all of the employees in the System. 


VOLUNTARY SELF HELP 


Of the four plans which provide the co-ordinated 
thrift facilities for Bell employees, the Employees’ Bene- 
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fit Fund is the only one that does not require direct co- 
operation on the part of the employee. The Stock, Sav- 
ings and Insurance Plans are all operated through salary 
deductions authorized by the individual employee. The 
deduction of these payments from the salary check be- 
fore it is delivered, affords an effective method of setting 
aside a certain part of the individual’s salary periodically. 
It also relieves the saver of practically all bother after 
the deductions have once been authorized. The savings 
then continue automatically, so far as the employee is 
concerned, and the liabilities of delays or irregularities in 
making deposits, which have wrecked many a well-con- 
ceived thrift plan, are eliminated. 

Participation in these payroll deduction plans is en- 
tirely voluntary. It is recognized that the financial sit- 
uation and responsibilities of the individual employees 
vary so widely that no definite rule could possibly be laid 
down as to the proportion which each one ought to save 
out of his or her salary. While this is a matter for each 
individual to decide, the Bell Telephone Companies, 
nevertheless, encourage their employees to envisage the 
thrift facilities as a coherent whole and to take advantage 
of them in so far as may be desirable in the case of each 
individual. 

Thrift has been defined as “wise spending,” and it is 
recognized that the proportion of any given income 
which can be saved, depends primarily on how that in- 
come is utilized in meeting necessary expenses. By way 
of developing a sense of the advantages of thrift among 
the employees, the Bell System has, for the past half 
dozen years, made available to those who asked for it an 
Income Expense Record book, which provides spaces for 
a systematic record of the employee’s financial transac- 
tions. This book is so arranged that it may also be util- 
ized as a household budget by those who so desire. While 
no effort is made to place the book in the hands of any 
except those who really want it, the demand has been 
considerable, and about 50,000 copies are to be distri- 
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buted during 1928. Many who have utilized the book 
have acknowledged the assistance which these systematic 
records of income and outgo have given them in keeping 
their financial affairs on a sound basis. 

In placing these facilities for formulating and carrying 
out a sound, systematic, individual financial program, be- 
fore their 350,000 employees, the Bell Telephone Com- 
' panies and the Western Electric Company have been 
doing their part in the furtherance of a trend which ex- 
tends far beyond the telephone industry. Much has been 
written, in recent years, of the really extraordinary diffu- 
sion of property ownership in the United States, which 
is rapidly revolutionizing economic relations and accen- 
tuating the unprecedentedly wide distribution of pros- 
perity among the American people. 

In a book on this subject, published a few years ago 
under the title ““The Present Economic Revolution in the 
United States,’’ Professor Thomas Nixon Carver summed 
up the situation in these words: “If we teach the lessons 
of thrift and make available safe investments in small 
denominations, it is not impossible to make capitalists of 
our majority in a comparatively short time—perhaps in 
one generation.”’ The co-ordinated thrift facilities offered 
its employees by the Bell System, are a noteworthy con- 
tribution toward the early attainment of this worthy goal. 


RICHARD Storrs Coke. 
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r NHE business developments of the year 1927 have 

afforded a sharp contrast with those of 1926. The 

earlier year, as was noted in the January, 1927, 
issue of this QUARTERLY, was ‘“‘characterized by an ex- 
ceptional degree of stability of business operations, espe- 
cially considering the high level of business activity” 
during that year. In the course of the year 1927, while 
the volume of trade and industry, with some notable 
exceptions, remained on a generally high level, a marked 
business recession occurred. Whereas, therefore, as was 
indicated a year ago, “1926 established more than its 
share of new high records,” 1927 did not, and it was more 
interesting for having furnished a number of economic 
paradoxes. 


SoME PARADOXES 


Thus, for example, two of the outstanding records 
of the year, namely, the high prices reached by industrial 
stock averages and the enormous volume of stock trans- 
actions on the New York Stock Exchange, were attained 
in the face of the business recession and of declining 
business profits. Easy money conditions were presumably 
the most potent single factor in bringing this about; and 
lower money rates occurred in spite of a net loss of gold 
by export and earmarkings, from the banking reserves 
of this country. Sterling exchange not only rose above 
par for the first time in more than a dozen years, but 
went to the gold export point, at the very time of the year, 
the autumn, when sterling naturally declines because 
of foreign purchases of our crops. Average wholesale 
commodity prices, which, according to orthodox pre- 
war conditions, should move in the same direction as, but 
slightly later than industrial activity, were weak through- 
out the first half of the year, when industrial activity was 
being maintained at levels little different from those of 
1926, and then began to strengthen and turn definitely 
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upward in the second half of the year, when business 
recession was more clearly in progress. Bituminous coal 
prices were weak during the greater part of a year which 
witnessed a major coal strike. Wage levels remained 
firm or rose slightly, in the face of almost steadily increas- 
ing unemployment from April on. The review of the 
events of 1927 which follows will indicate the reasons for 
some of these paradoxes. 

If one must yield to the easy temptation to characterize 
by asingle epithet, the year 1927, in its domestic industrial 
aspects, might best be described as one of declining 
profit margins and decreasing profits, brought about both 
by keenness of competition and by a gradual slackening 
in the volume of output as the year wore on. The keen 
competition made itself evident from the opening of the 
year. Nevertheless, during the first quarter there was 
little effort made in any line to curtail output, and in 
some industries production was notably increased above 
the levels both of the preceding quarter and of the first 
quarter of 1926. The outstanding examples of this, to 
be sure, were in the bituminous coal and cotton textile 
industries, where special factors were operating. In the 
case of the former the imminence of a strike on April Ist 
naturally lead to a high level of production in preparation 
therefor; in the case of the latter, the huge cotton crop of 
1926 and the lowest cotton prices in more than five years 
gave a great impetus to cotton manufacturing. 

The year 1926 having closed with inventories gen- 
erally not at all burdensome, the high level of production 
in the first quarter of 1927 would perhaps have been of less 
serious import if it had represented something nearer a 
capacity rate than it did. But because consumers and 
buyers generally were fully aware of the amount of slack 
capacity and of the eagerness of manufacturers to main- 
tain and increase the rate of output and to compete 
strongly for customers, price weaknesses followed and 
forced curtailment. For the fifth consecutive year, then, 
came the phenomenon of a rather sharp decline in business . 
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from the first to the second quarter of the year. The 
recession, however, did not cease with the second quarter 
as had been the case in 1924, 1925 and 1926, but for the 
first time since 1923 continued on for the rest of the year. 
Toward the end of 1927, especially, general retail trade, 
as well as automobile sales, seemed clearly to give evi- 
dence of the effects of increasing industrial unemploy- 
ment and decreasing wage earners’ purchasing power. 
Meanwhile the number of business failures had with re- 
markable consistency kept well above those of 1926. 


There were during the year two outstanding favorable 
factors, later supplemented by a third. These two were 
the maintenance of a volume of construction activity 
fully equal to that of 1926 (though the distribution be- 
tween various classes of building was different), and an 
almost uninterrupted decline in money rates. The third 
factor was such an upward movement in prices for agri- 
cultural products and live stock in the second half of the 
year and such favorable crop weather in the autumn as 
assured an income for our agricultural population fully 
equal to and probably somewhat greater than that which 
was received in the 1926-1927 crop year. The balance 
to be struck from these conflicting forces, in endeavoring 
to assay the probabilities for 1928, will perhaps be more 
certain after a more detailed review of some of the devel- 
opments of the year 1927. 


BANKING AND FINANCE 


It would be easy to compile quite a list of contrasts 
between the years 1926 and 1927. This list would in- 
clude not merely industrial, financial, and other economic 
developments, but changes in the current of economic 
thought and in the expressions of these changes in busi- 
ness and financial policies. In few fields has the contrast 
between the two years been greater than in banking and 
finance. The year 1926 witnessed interest rates pretty 
consistently above those of the preceding year, month by 
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month, in spite of gold imports and a gain in federal re- 
serve system gold holdings. These higher interest rates, 
to be sure, were due in no small part to the cumulative 
effects of the high level of business activity during the 
second half of 1925 and the whole of 1926. Federal re- 
serve system rediscount rates were maintained at 4% 
throughout the system over the whole year 1926, except 
at the New York Bank, and even there the 4% rate 
obtained during most of the year. As was noted in the 
article a year ago, ‘federal reserve open market policy, 
like the discount rate policy, was one of relative inert- 
ness all year.”’ A different picture was presented in 1927. 
Gold imports in the first half of the year and declining 
business activity (resulting in smaller demands for credit 
and for currency) soon brought about easing money rates; 
and then from mid-summer on the federal reserve system 
adopted a positive policy directed to maintaining money 
easy. Increased security purchases by the federal re- 
serve banks were soon followed by a decline in the dis- 
count rate of each of the twelve banks, from 4% to 34%%. 
Easy money prevailed despite substantial gold exports 
and earmarkings of gold for foreign account, which re- 
sulted by the end of the year in a net loss for the year of 
gold to the banking system of the country. This net loss 
was fully neutralized by federal reserve system purchases 
of United States Government securities. By December 
the total amount of credit being extended by the federal 
reserve system was in excess of that extended a year 
previous, in spite of the fact that the volume of business 
activity, relative to “normal,’”’ and the needs of business 
(other than seasonal) for credit and currency were con- 
tinuing to decline. This change in policy of the federal 
reserve system was prompted by international consider- 
ations, of which more will be said later. It came about 
in spite of a bull market in stocks which in some ways 
eclipsed even the extraordinary markets of the preceding 
two and a half years and it seemed to indicate that federal 
reserve authorities were rather less concerned than at 
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times they had been over what some persons had thought 
of as “speculative excesses.” 

In the allied field of finance, the year set up a number 
of landmarks. Not only did average prices of both in- 
dustrial and railroad stocks reach new high record levels; 
bond prices also rose to the highest levels (and bond yields 
fell to the lowest levels) in more than a decade. In De- 
cember the Ist Liberty 344s advanced to a price which 
made their yield to their first call date, 1932, less than 
3%, the first time that any of the war bonds had sold on 
such a basis except when very close to maturity. As a 
result of the favorable bond market, the year witnessed 
an unusually large, probably a record, volume of refund- 
ing financing, in order that borrowers might reduce fixed 
charges by the substitution of low-coupon bonds for 
higher-coupon bonds, short-term debt, and preferred 
stocks. The outstanding example of this was afforded 
by the calling of the 2nd Liberty bonds on the very first 
date on which such a call was possible; but meanwhile 
domestic corporations and foreign borrowers had issued 
hundreds of millions of dollars of new bonds to the same 
end. Partly because of this large volume of refunding 
financing, the total volume of new security issues in the 
United States, domestic and foreign (not including those 
of the federal government), rose to the enormous total 
of more than $9,000,000,000, exceeding by the best part 
of two billion dollars the previous high record total of 
1926. To the huge 1927 total, security issues for foreign 
account contributed about $1,600,000,000. This also 
constituted a new high record. Notable increases over 
1926 occurred in loans to Canada, the Far East, and 
Europe. 

Some of the details of the remarkable record in new 
security offerings during 1927 may be of interest. Do- 
mestic railroads did the largest volume of financing by 
stock issues since before the war; even so, such financing 
represented only about 20% of all domestic railroad 
security issues during the year. The volume of real 
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estate financing, as a result largely of the decline in cer- 
tain types of residential building, was a marked excep- 
tion to the general trend and declined by about 9% from 
the 1926 total. The volume of long-term financing by 
domestic states and municipalities was not only in excess 
of the aggregate for 1926, but probably slightly exceeded 
the record figure attained in 1924. Industrial and public 
utility financing broke all previous records, the former 
amounting to more than $3,000,000,000, and the latter to 
just about $3,000,000,000. A large volume of merger 
financing was included in both of these huge totals. In- 
deed, the current of mergers and consolidations, fed by 
the desire to overcome the tendency of profits to decline, 
ran strong during 1927. The rising prices in the security 
markets greatly facilitated the movement. 


INTERNATIONAL Economic FACTORS 


This seems an appropriate place to indicate the prin- 
cipal developments in international finance which had 
an important bearing on the situation in this country. 
In England the year was devoted to efforts, not altogether 
successful, to recover the ground lost during the damaging 
coal strike of 1926. To this end it was highly necessary 
that industry should enjoy the stimulus of as easy money 
as possible and as light taxes as possible. The latter also 
required that money be easy in order that Government 
borrowing operations should be carried on as cheaply as 
possible. At the same time, money must not be so easy 
as to cause gold to be drawn out of the country, for the 
Bank of England’s reserve was none too large, and pro- 
spective currency reform measures, both in England and 
in India, made it highly desirable that this reserve be 
not merely kept intact but increased. Unusually large 
visible import balances carried over into 1927 and helped 
to keep sterling at a discount. The Bank of England, 
however, was losing relatively little gold until demand for 
a large amount came from an unexpected quarter. Since 
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the summer of 1926 the Poincaré government in France 
had been strengthening the position of the franc, and in 
the spring of 1927 decided to call upon the Bank of Eng- 
land for a substantial quantity of gold, and did so. To 
make a long story short, this and other factors led to a 
conference of the heads of the central banks of England, 
France and Germany, respectively, and of the Federal 
Reserve Bank of New York. Following that conference, 
the major drain on the Bank of England ceased and meas- 
ures were taken to bring an easing of money in this country 
as a result of which, as indicated earlier in the article, 
pressure has been taken off sterling to such an extent 
that early in December sterling went to the gold export 
point and some gold left New York for London. 
Meanwhile, France, in the process of the rehabilita- 
tion of the franc, and other countries (partly from the 
proceeds of loans) had accumulated substantial balances 
over here which were either held as bank balances or 
were converted into investments or exchanged for ear- 
marked gold. (Some of the countries which stabilized 
their currencies in 1927 drew gold from New York to build 
up domestic reserves.) The developments of the year in 
this regard, therefore, carried much further the process 
which had been going on for some years of strengthening 
the position of New York as one of the two great financial 
centers of the world, and making the status of the dollar 
as an instrument of international exchange more nearly 
comparable with that held by the pound sterling. Most 
of the countries of the world that have stabilized their 
currencies since the war have not gone onto a pure gold 
standard, but onto a gold exchange standard; and in such 
cases dollar exchange is at least one of the foreign ex- 
changes on which these standards are based. In short, 
our large holdings of gold are increasingly serving not 
only as our own banking reserves, but as partial reserves 
for some of the most important of the foreign banking 
systems. In this there is inherent no element of danger 
but simply an element of increased responsibility for 
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maintaining elasticity and flexibility in the operation of 
our banking system. 

The immediate short-run interest in German develop- 
ments during 1927 centers in the fact that, partly as a 
result of substantial borrowings in this country, Ger- 
many, incidental to a definite increase in business activ- 
ity, greatly increased the volume of her imports and built 
up a rather large ‘“‘adverse’”’ import balance in her foreign 
trade: Especially notable increases took place in her 
purchases of American copper and cotton. As the year 
wore on, increasing attention was paid to the large volume 
of German borrowings, to the rapidly growing import 
balance, and, particularly after the submittal of a memo- 
randum on the subject by the Agent General for Repara- 
tions, to the mounting expenditures of German political 
units. These factors derived the greater significance from 
the fact that beginning next autumn Germany enters 
the first year in which the maximum payments under the 
Dawes plan schedule come into effect; and speculation 
has therefore been rife as to whether, in view of this 
year’s developments, next year must perforce witness 
the putting into effect of such financial controls as will 
make for distinct restraints on industrial activity. In- 
deed, a recession in German business occurred in the latter 
part of 1927. 

For Europe as a whole, as for the United States, the 
year 1927 has presented a picture in which one of the 
outstanding features has been the presence and effects 
of increasingly keen competition, with wholesale com- 
modity prices declining, as in the United States. This has 
been due in part to the natural evolution connected with 
recovery from war conditions, in part to the specific effects 
of the escape of Great Britain from the strike of 1926, in 
part to the general stabilization of more and more Euro- 
pean currencies, and in part to the progress made in 
installing “rationalization’”’ measures looking to and bring- 
ing about greater efficiency in industrial processes. The 
growing competition has been strikingly reflected in not- 
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able efforts at cartelization of various key industries of 
international character. Even this move has by no means 
solved all the difficulties. It seems certain that during 
the year 1928 these tendencies will continue in equal, if 
not in increasing, force. It is difficult to be very enthusi- 
astic as to the probable net progress to be made by Euro- 
pean business in the new year. 

Meanwhile, it is interesting to note—without attach- 
ing undue significance to the fact—that the value of our 
exports to the whole world, of manufactures ready for 
consumption, failed during 1927 to continue at previous 
rates the year-by-year growth which had been character- 
istic of this class of exports from the second half of 1922 
on. The total value of our exports to Europe was during 
the first ten months of 1927 about 3% greater than in the 
corresponding months of 1926, representing a slightly 
lower proportion of our total exports to all continents 
than in the earlier year. 


Domestic Inpustry; LABOR; AGRICULTURE 


To return to the further consideration of certain 
domestic economic factors. It has already been noted 
that there has been under way in 1927 the most prolonged 
recession in business that has occurred since 1923. The 
recession, however, has been of moderate? dimensions. 
By some it has been attributed largely to the stoppage 
of production by the Ford Motor Company, which in 
the spring ceased to manufacture Model T and began the 
long period of factory changes in preparation for the new 
Model A. There have certainly been other factors than 
this which played roles of some importance in bringing 
about the decline. There was in the first place the bitu- 
minous coal strike, which threw, scores of, thousands of 
workers out of employment for a number of months. 
Chiefly as a result of the coal strike, railroad traffic began 
in the second quarter of the year to show declines from 
the level of the year previous. This and the steady 
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progress being made in increasing operating efficiency led 
the railroads to go even further in curtailing their pur- 
chases of equipment than they had gone in 1926. The 
disastrous spring floods in the Mississippi Valley adversely 
affected business in that region and elsewhere. The total 
volume of new construction in the United States in 1927 
held up to the level of 1926 as far as dollar value went, 
but again, as in 1926, there was an increased proportion 
of construction by public bodies and by public utilities 
and a decreasing proportion of residential building, with 
the net effect of using less labor per dollar unit of con- 
struction. The oil industry definitely reduced its drilling 
operations as production continued to mount, and again 
a certain amount of labor was thrown out of employment. 
The heavy industries generally, with the outstanding 
exception of agricultural machinery, restricted operations 
and therefore curtailed employment. Steady progress in 
the more effective use of labor, both in industry and in 
agriculture, helped to add to the labor surplus. 

The cumulative effect of these factors was the greatest 
amount of unemployment for some years, which in turn, 
as has been said, seemed by the end of the year to be hav- 
ing a definite effect on the volume of retail trade. Wage 
levels, however, remained firm throughout the year, and 
indeed the wage rate advances, including those on the 
railroad systems of the country, doubtless exceeded the 
wage rate decreases, both in number and in amount. 
It was clear that, for whatever reasons in any particular 
case, employers were seeking to use other means than wage 
reductions to cut expenses, in the face of declining profits. 
The most important wage reductions were in certain coal 
fields and, in the closing months of the year, in the New 
England cotton textile industry. It is almost needless to 
add that the year was characterized by an unusually 
small number of strikes and other major labor disputes. 

The picture presented by agricultural conditions in 
1927 has, as is frequently the case, been a mixed one, not 
only as between the volumes of various crops but as be- 
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tween price movements and the profitableness of opera- 
tions in various regions of the country. The net result, as 
has previously been indicated, is’ apparently that our 
agricultural population will receive from the marketings 
of the current crop and live stock year an income fully 
equal to or greater than that received a year previous. 
A cotton crop nearly a third smaller than that of 1926 is 
bringing prices which should make cotton farmers’ gross 
income slightly larger in 1927 than in 1926. The income 
of spring wheat growers and of cattle raisers will this 
year be distinctly above that of a year ago. Hog raisers, 
on the other hand, have suffered from a combination of 
relatively high corn prices and decidedly low hog prices. 
The tobacco crop is distinctly below that of a year ago in 
volume, as is the winter wheat crop, and some of the im- 
portant fruit crops are drastically below those of 1926. 
On the whole, the territory between the Mississippi River 
and the Rocky Mountains has fared much the best of any 
region of the country in the gross and net money income 
from crops and live stock. Almost every important 
product of this region has been favored either by a large 
volume of production or by high prices, or even in some 
cases by both. 


ComMopItTy PRICES 


On the subject of wholesale commodity prices, the year 
brought forth its full share of discussion. The business 
recession naturally somewhat intensified the weakness 
in non-agricultural prices which had developed in 1926. 
The level of non-agricultural prices as a whole apparently 
declined to the lowest level since the war. Such important 
raw materials as coal and oil, iron and steel, silk and rub- 
ber, copper, lead and zinc, all suffered from the failure of 
production to be adjusted promptly to consumption. 
The price decline during the first six months of the year 
only increased the desire of consumers to buy ahead as 
little as possible. In certain industries there was a com- 
petition among sellers for even the small orders of buyers 
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such as might be held far more characteristic of a sharp 
recession or of a real depression than of the mild recession 
from a level of activity well above normal that was 
occurring. The keenness of competition was by no means 
restricted to raw materials, but particularly as the year 
wore on and unemployment grew, spread increasingly 
(and characteristically) through the distributive trades. 

The discussions of prices centered chiefly around the 
two customary focal points. On the one hand, much 
was said and written on the old and related subjects of 
volume versus price, the high cost of small orders, and the 
importance of proper cost accounting. Various raw mate- 
rial and semi-raw material “‘institutes’”’ (trade associa- 
tions) launched programs for the compilation by, and 
distribution among their members of accurate cost statis- 
tics. On the other hand, the broader question of the 
general commodity price level, its long-time trend and its 
relation to banking policies, came in for a lot of attention, 
the more so because of the sharp contrast between de- 
clining commodity prices and rising stock prices, and be- 
cause of the large gold exports in the latter part of the year. 

The question whether federal reserve policy was in- 
flationary or deflationary in character still remained un- 
settled as the year ended! 


THE OUTLOOK 


The picture presented in the foregoing pages has 
naturally been a general one with most of the details 
lacking. It is seldom true that movements in either direc- 
tion proceed uniformly in all industries. Uniformity was 
certainly lacking in 1927. Cotton goods manufacture 
reached new high levels in 1927; construction activity was 
maintained at about the level of 1926; marked improve- 
ment occurred in the hide and leather industry; some im- 
provement took place in woolen and worsted goods; the 
silk and rayon industries made their customary new high 
production records in spite of weakness in raw silk prices; 
the agricultural machinery industry was active and pros- 
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perous; there were record outputs of automobile tires, of 
cement, of petroleum, gasoline, and probably of lead; and 
there were record sales of ordinary commercial life insur- 
ance, in spite of the fact that World War veterans took 
out, by conversion or reinstatement, more than a billion 
dollars’ worth of United States Government Life Insur- 
ance. Recessions in output were moderate in the case of 
copper, zinc, lumber, iron and steel, and anthracite coal, 
and more serious in the case of bituminous coal, automo- 
biles, paper, glass, certain house furnishings, and railroad 
equipment. Whatever the directions or extent of the 
movement of activity during 1927, the year nevertheless 
ends for most industries with inventories still moderate 
and under control. 

If at the end of 1926 there was any danger—and there 
was little—from certain real estate situations and from 
the installment situation, the developments of 1927 have 
lessened the chances of difficulties arising in these two 
fields. Progress has been made during 1927 in inter- 
national financial stabilization, as well as in the working 
out of international understandings on certain elements 
of financial policy. Domestic credit has been easy 
throughout the year and gives promise of being easy in 
1928. Generally speaking, the position of our agricultural 
population has been improved during the year just closing. 
It is fair to say that a little progress at any rate has been 
made by the oil industry in dealing with some of its 
problems of internal organization. The curtailment that 
has taken place in certain industries has probably paved 
the way for a more than seasonal increase in activity at 
least during the first half of 1928. There are no shortages 
of raw or semi-finished materials, of labor, transportation 
or communication facilities, or credit, to stand in the way 
of any upward movement of business activity that may 
reasonably be expected to take place. At least a moderate 
upturn early in 1928 seems probable. 

The main question for 1928 seems to be that of de- 
termining how long such an upward movement can be 
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sustained and how soon it is likely to be followed by a 
downturn. There is nothing to indicate that 1928 will 
be a boom year. Neither the domestic nor the interna- 
tional situation warrants any such expectation. The cur- 
tailment in activity during 1927 has not in general been 
drastic, and therefore no shortages or deferred demands 
have arisen, except perhaps for one single commodity— 
Ford automobiles—which cannot be fully met in short 
order. Shortages, actual or prospective, are the raw 
principal materials of so-called business booms. Lacking 
these, it seems probable that 1928 will no more than dupli- 
cate on the average the record of activity of 1927. If this 
much is achieved, it will still be an “active” year. Per- 
haps it will not be sufficiently so to solve two of the major 
problems of 1927, that of unemployment and that of nar- 
rowing profits. In any case, political events, either at 
home or abroad, are likely to be minor rather than de- 
cisive factors affecting the year’s economic developments 
in the United States. 

Only casual reference has so far been made to one of 
the spectacular developments of 1927, namely, the large 
gold exports in the second half of the year. That no 
more was said was due to the fact that the gold movement 
has had little or no bearing or effect on the domestic busi- 
ness situation. For this, federal reserve policy, both in 
action and in the attitude taken in federal reserve system 
publications, has been largely responsible. Many persons 
look for further substantial gold exports in 1928. Whether 
or not they take place, the prospect of them need not be 
a cause for anxiety as to our credit structure or our domes- 
tic price level. In an article written for the July, 1924, 
issue of this QUARTERLY, the writer remarked that “so 
far as the present outlook indicates . .. the United 
States could, at any time within the next decade at least, 
export $500,000,000 of gold without having to make any 
but the slightest impression on the credit structure of the 
country.” In spite of the growth in the volume of trade 
and industry since that was written, and in spite of the 
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tremendous up-surge in security prices and real estate 
prices over the last three years, the writer still subscribes 
to the statement, for the same reason that led to its 
expression in 1924. That reason is that intelligent federal 
reserve policy can prevent such a gold movement from 
constituting a shock to American finance and industry. 


F. E. RicutTer. 
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The International Radiotelegraph 
Conference of Washington, 1927 


ments of the world, including colonies, conferred 

for about two months upon the international as- 
pects of radio, and on November 25, 1927, signed a 
treaty known as the International Radiotelegraph Con- 
vention of Washington. 

For the governments which ratify it, and probably 
this will be substantially all of those represented, the 
Convention will become effective January 1, 1929, to 
supersede the Radio Convention of London, 1912. Wash- 
ington, as the meeting place for the recent conference, 
had been agreed upon back at the London, 1912, Con- 
ference. The date was then set for 1917 but the war and 
post-war conditions delayed the holding of the confer- 
ence until this last year. 

Of course, the London Convention was by this time 
completely obsolete. It applied only to radiotelegraphy 
to and from ships, and such technical provisions as it 
contained were predicated upon the old art of spark 
transmitters. The more recent developments, such as 
continuous-wave transmission and the vacuum tube, had 
opened up a new art, had greatly extended the range over 
which services and interfering effects may take place, and 
had increased the demands made upon a frequency spec- 
trum which, although enlarged by these developments, 
is, nevertheless, distinctly limited in channel capacity. 

So that the primary problem before the Washington 
Conference was that of broadly appraising the uses re- 
quired to be made internationally of the common radio 
medium, of blocking out an apportionment of the fre- 
quency spectrum to the various types of services, and, 
in general, of agreeing upon rules for insuring an orderly 
employment of the ether. The second major problem 
was that of laying down uniform regulations for estab- 
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lishing contact with ships at sea, and now also with air- 
craft, and for giving right-of-way to distress signals. Fi- 
nally, there was the important problem of so setting up 
the Convention and drafting the specific regulations as 
to meet the American situation, especially with respect 
to the operation of radio services by private enterprise, 
as well as the European condition of close grouping of 
nations and of governmental operation. 

It proved to be possible to find a solution to these 
important problems reasonably satisfactory to all the 
nations of the world. This constructive accomplishment 
was the direct result of the fine spirit of co-operation 
manifest by the delegates of all of the countries repre- 
sented and stimulated by the able leadership of the Sec- 
retary of Commerce, Herbert Hoover, who was Chairman 
of the Conference, as well as Chairman of the American 
Delegation. 


ScoPpE AND ForM OF CONVENTION 


The Convention is, of course, limited to international 
services, i. e., services which reach beyond the national 
boundary; but the technical provisions concerning inter- 
ference and frequency allocations apply also to domestic 
services which are likely to cause interference with services 
outside of their own country. Freedom is left for national 
or regional determination of matters which do not affect 
the other governments generally. 

As compared with the London Convention, which 
applies only to the marine service, the new Convention 
has been broadened to apply to all forms of international 
radio services including such general matters as requiring 
the licensing of transmitting stations, prohibiting the 
unauthorized disclosure of radio messages, and technical 
provisions concerning interference and frequency alloca- 
tions. The bulk of the more detailed regulations is 
concerned with interference matters and frequency al- 
locations and with services to mobile stations, including 
aircraft. 
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In form the Convention is drawn in three parts: 


(1) The Convention proper, a short set 

of principles. Signed by the delegates of 
(2) The General Regulations, compris- ; all the Governments. 

ing the more detailed regulatory pro- 

visions. 


(3) “Supplementary Regulations,’’ con- 
taining “Management” provisions | Not signed by the United 
which are not proper subject-matter ; States, Canada and Hon- 
for a treaty to be entered into by | duras. 
the U. 8. Government. 


The first two portions of the document, Convention 
and General Regulations, have been drafted to accord 
with the American principle of regulation of radio ser- 
vices, as well as the European system of government 
operation of such services. Specific reference to private 
enterprise is made in appropriate places in the Conven- 
tion and General Regulations. For example, the right of 
private enterprise to make special arrangements on mat- 
ters of international service not of interest to the coun- 
tries as a whole, is recognized. The establishment of the 
“Supplementary Regulations’’ was made upon the re- 
quest of the United States Delegation as a way of en- 
abling the other nations to subscribe to provisions which 
in the United States represent managerial functions of 
the operating companies, without involving the United 
States Government in such matters. Among such pro- 
visions are those of rates and of references to the St. 
Petersburg Convention, making applicable to radio the 
wire telegraph and telephone operating rules of that 
instrument. 


RELATION BETWEEN THE RADIO AND 
WIRE CONVENTIONS 


As has been indicated above, the new Radio Conven- 
tion stands entirely independent of the St. Petersburg 
Wire Convention in so far as the United States, Canada 
and Honduras are concerned. This is important, since 
the Wire Convention originated as a general connecting 
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agreement between the governmentally operated tele- 
graph services of the European States and its regulations 
are largely managerial telegraph and telephone operating 
rules, matters which in America are a function of the 
companies and not of the government. 

There was before the Washington Radio Conference 
a proposal, favoring the merging, at a subsequent con- 
ference, of the Radio with the Wire Convention. This 
proposal naturally involved difficulty in satisfying both 
the American and the European situations. The Con- 
ference adopted a resolution, requesting the nations of 
the world to study further the problem and take what- 
ever steps are necessary. 


RADIOTELEPHONY 


As may be judged from the above, there is nothing in 
the Convention and Regulations signed by the United 
States which applies the European telephone operating 
rules of the Wire Convention to radiotelephony. The 
Washington Conference adopted a few rules for radio- 
telephone calling procedure in the mobile service, but 
these rules were placed in the “Supplementary Regula- 
tions’”’ and, therefore, do not apply to the United States. 
There is included in the Regulations signed by the United 
States the adoption of the word ‘‘Mayday”’ (m’aider) 
for the radiotelephone distress call. This is not a very 
desirable choice from the standpoint of the English- 
speaking nations, but it is a relatively unimportant mat- 
ter. Other ways of attracting attention are, of course, 
permitted during an emergency. 

On the technical side there are no undue restrictions 
against radiotelephony. Telephony is permitted in all 
wave bands, with the exception of two ranges. One of 
these is at 500 kilocycles (600 meters), the ‘“‘S O S” wave, 
and the other centers about 130 kilocycles (around 2,400 
meters), which is a region occupied with long-distance 
ship-to-shore telegraph traffic. 
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VOTING AND ARBITRATION 


The London Convention included a provision deter- 
mining the relative voting powers of the various nations 
at the succeeding Washington Conference. The basis for 
giving the larger nations more votes, up to some six in 
number, was that of colonies. The delegates at the Wash- 
ington Conference were not able to come to general agree- 
ment upon the basis of voting to be used at the next 
international radio conference which was set for Madrid, 
1932. The matter was, therefore, left for further devel- 
opment through diplomatic channels and for final deter- 
mination at the next conference. 

The Washington Convention provides for obligatory 
arbitration in case of disagreement upon the interpreta- 
tion of any of its provisions. It is in the adjustment of 
disputes concerning interference and the allocation of fre- 
quencies that arbitration is most likely to be called upon. 


Priority RicgHts AND WAVE BANDS 


The Conference decided not to affirmatively recognize 
that a right exists by virtue of the prior occupancy of a 
wave band. The general technical provisions are such, 
however, as to place the burden of avoiding interference 
upon the newcomer. Some recognition is, therefore, given 
to prior occupancy in the sense that established services 
may expect to enjoy a measure of protection against 
interference. This appears to be a reasonable disposition 
of the problem. It strikes a fair balance between lending 
stability to the established situation and of leaving open 
the opportunity of readjustments in the frequency spec- 
trum which may be required from time to time by the 
development of the art. 


FREQUENCY ALLOCATIONS AND INTERFERENCE 
The principle of the frequency or wave-length alloca- 


tion is that of blocking out bands for the use of each of 
the various types of services, such as mobile, point-to- 
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point, broadcasting, ete. This basis of allocation is to be 
distinguished from the apportionment of the frequencies 
as between the various nations themselves, which was the 
stumbling block of earlier attempts at solving the wave 
allocation problem. Within each of the general service 
bands, the nations are free to “‘help themselves” to fre- 
quencies, due consideration being given to the channels 
which already have been occupied by their neighbors. 
For the frequency ranges used for long-distance point-to- 
point working (the very long and the very short waves), 
each nation is to give, through the International Bureau, 
an advance notice of the intent to occupy a channel, so 
that any necessary adjustments may be made in advance 
between the interested services. 

As compared with the London, 1912, Convention, 
which specified only a few wave lengths for the mobile 
service, the master allocation laid down by the Washing- 
ton Conference comprehends the entire spectrum of radio 
frequencies now in practical use, extending from 10 to 
60,000 kilocycles (30,000 meters down to 5 meters). 

The longer waves, up to 1,500 kilocycles (down to 
200 meters), have been allocated substantially in accord- 
ance with the services for which they are now used. The 
more recent services to have come into this range and 
which are now confirmed are: 


(1) The European broadcasting on a band around 200 
kilocyecles (1,500 meters). The band actually as- 
signed is considerably smaller than that now used. 

(2) The use of bands centering around 300 kilocycles 
(1,000 meters) for aids to aerial navigation and 
for radio beacons in the mobile service generally. 


Entirely new, so far as international agreement is con- 
cerned, is the allocation of the short-wave portion of the 
spectrum, from 1,500 to 60,000 kilocycles (200 to 5 meters), 
which has been sub-divided into some 42 bands, appor- 
tioned between particular types of services, such as mobile, 
fixed, broadcasting and amateur. A definite allocation of 
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the short waves was at first not desired by the majority of 
the nations, but when it was found that each contem- 
plated extensive uses and that these were likely to con- 
flict one with another, all agreed that an allocation was 
necessary. 

The resulting short-wave allocation was determined 
by these three major factors: 


(1) The accommodation of existing services. 

(2) The blocking out of bands having widths more or 
less proportional to the needs of the respective 
services. 

(3) The need for assigning to each type of service a 
number of wave bands throughout the entire spec- 
trum, in order to cover the distances and times 
of day over which such services may operate. 


The proportion of the total spectrum devoted to each 
type of service represents a compromise between the 
various interests involved, particularly between those 
agencies operating transoceanic point-to-point services 
and those interested primarily in mobile services, includ- 
ing the navies of the world. The greater proportion of 
the very short waves was given to point-to-point service. 


RESTRICTIONS AGAINST SPARK TRANSMITTERS 


Spark transmitters have been limited with respect to 
the frequencies which they occupy and the number of 
years during which they may operate. The life limita- 
tions are not much more severe than will be brought 
about by the natural development of the art. Various 
dates are given beyond which no new installations are 
permitted and, finally, all spark stations are to be elimi- 
nated by January 1, 1940, except small power stations 
used in the mobile service. 


INTERNATIONAL TECHNICAL CONSULTING COMMITTEE 


After a close vote in Plenary Session, the Conference 
decided in favor of establishing the so-called ‘‘Interna- 
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tional Technical Consulting Committee on Radio Com- 
munications,” which is a purely advisory committee for 
the study of technical questions. The committee is to be 
composed of experts of the Administrations and auth- 
orized private radio operating companies who wish to 
participate in its work. The committee is to meet every 
two years and the first meeting is to be held at the Hague 
some time in 1928 upon the call of the Netherlands Gov- 
ernment. 
Lioyp ESPENSCHIED. 
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Abstracts of Recent Technical Papers from 
Bell System Sources 


Grid Current Modulation,' by E. Peterson and C. R. 
Keith. Synopsis: The term grid current modulator is 
used to describe those vacuum tube circuits in which 
modulation is initially produced in the grid circuit of a 
three-electrode vacuum tube due to the non-linear grid 
current grid voltage relation. Comparison with a repre- 
sentative plate current modulator using the same tubes 
and the same plate potential shows that by modulating 
at maximum efficiency in the grid circuit and using the 
plate circuit solely for amplification, the maximum power 
output is increased about eight times, the power efficiency 
is increased about five times and the ratio of sideband 
output to signal input is increased approximately three 
times. This improved performance has been made pos- 
sible by a detailed study of the fundamental processes 
involved and by a design of the tubes and associated 
equipment, such as transformers and filters, to permit these 
fundamental processes to operate to their best advantage. 

Normally modulation is also produced in the plate 
circuit which is shown to be out of phase with that pro- 
duced in the grid circuit. By inserting high impedances 
to the input frequencies in the plate circuit, plate circuit 
modulation is prevented, and the reduction of grid cir- 
cuit sideband is likewise avoided. By including in the 
grid circuit an impedance which is high to the desired 
sideband frequencies, the maximum grid sideband voltage 
is obtained. In this way the power and modulating 
efficiencies of the tube circuit are made maximum. 

Where modulation occurs only in the plate circuit of 
a tube, the sideband amplitude is proportional to the 
product of the amplitudes of the input frequencies when 
these amplitudes are small. In the present type of grid 
current modulator the sideband amplitude is propor- 


1 Bell System Technical Journal, January, 1928. 
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tional to the smaller of the two input amplitudes pro- 
vided the ratio between these is greater than about 3/2. 
This feature makes the modulator particularly valuable 
in communication systems. 

The article concludes with an application of the funda- 
mental principles involved to an experimental carrier 
telephone system in which the operating features of tubes, 
filters, and transformers are discussed. 


The Measurement of Acoustic Impedance and the 
Absorption Coefficient of Porous Materials,? by E. C. 
Wente and E. H. Bedell. Synopsis: Various ways of 
determining the acoustic impedance and the absorption 
coefficient of porous materials from measurements on the 
standing waves in tubes are discussed. In all cases the 
material under investigation is placed at one end of the 
tube and the sound is introduced at the otherend. Values 
of the coefficient of absorption of a number of commonly 
used damping materials as obtained by one of the meth- 
ods are given. Several types of built-up structures are 
shown to have a greater absorption coefficient for low 
frequency sound waves than is conveniently obtainable 
by a single layer of material. 


Electrical Measurement of Communication Apparatus,? 
by W. J. Shackelton and J. G. Ferguson. Synopsis: This 
paper describes precision high-frequency measurements 
of a fundamental type, special emphasis being placed 
on the measuring circuits rather than on the types of 
apparatus measured. Standards of frequency, resistance, 
capacitance, and inductance are discussed briefly. Bridge 
measurements are described for the measurement of 
frequency, inductance, effective resistance, capacitance, 
dielectric loss, capacitance balance and inductance bal- 
ance. Circuits for the measurement of other high-fre- 
quency characteristics such as attenuation, gain, cross- 
talk and modulation are included. 


? Bell System Technical Journal, January, 1928. 
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Some General Results of Elementary Sampling Theory 
for Engineering Use,* by P. P. Coggins. Synopsis: This 
paper outlines, by means of simple illustrations, some of 
the general characteristics of sampling problems and 
describes certain of the methods and assumptions which 
may be used in their solution. A number of charts is pre- 
sented with examples illustrating their use in connec- 
tion with practical numerical evaluation of certain fea- 
tures of the work. The appendix contains the specific 
mathematical analysis basic to the formulae used in 
preparing the charts. 


The Rigorous and Approximate Theories of Electrical 
Transmission Along Wires, by John R. Carson. The 
writer undertakes an examination of the theory of propa- 
gation of electrical disturbances along wires from the 
standpoint of the accurate Maxwell equations. The 
plan of the paper is: “First¥tofinvestigate the conditions 
under which the specification of the system by means of 
its self and mutual impedances is valid and secondly to 
provide a general method for calculating these circuit 
parameters from the geometry and electrical constants 
of the system.” It turns out that if the resistance of the 
conductors is too great or the surrounding dielectric too 
imperfect then the impedance method is inaccurate, 
however, “it is valid to a high degree of approximation 
for all systems which could be employed for the efficient 
transmission of electrical energy.” 


A Photo-electric Process of Halftone Negative Making 
Applicable over Telephone Lines,‘ by H. E. Ives. The 
commercial process of making halftone engravings breaks 
the picture up into a large number of dots by means of a 
screen. Unless special intermediate processes are adopted 
this does not reproduce the tones correctly because the 


* Bell System Technical Journal, January, 1928. 
* Opt. Soc. Amer. Jl. 15, 96, August, 1927. 
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size of the dots is not directly proportional to the light 
intensity. This paper describes an adaptation of the 
photo-electric system of picture transmission, as an 
alternative for use of screen, which produces individual 
dots more accurately proportional in size to the light 
intensity. 

The method proposed thus affords a means of im- 
proving quality in halftone engraving by using an outfit 
similar to the picture transmitting and receiving outfit. 
Used in connection with the commercial picture trans- 
mission service, it can provide pictures with an accurate 
tone structure during the transmission process so that 
the resulting copy is ready for the engraver without the 
use of any screen process. Full details of several ar- 
rangements of the apparatus are given together with 
engravings produced by the photo-electric method. 

The picture transmission system as used transmits 
the picture in the form of a continuous strip of varying 
intensity. By the introduction of a synchronized sec- 
tored disc this strip is made discontinuous, forming the 
dots for the halftone process. 


~ Advance Planning of the Telephone Toll Plant,’ by 
J. N. Chamberlain. A general review of the commercial 
studies which precede the design of telephone toll plant 
is given together with some specific data concerning the 
toll line conditions in the northern California area of the 
Pacific Telephone and Telegraph Company. Attention 
is called to the special conditions requiring a large amount 
of submarine cable plant resulting from the peninsular 
location of San Francisco. The Pacific Company has 
plans for about 1,000 miles of toll cable network in its 
present program which it expects to install at the rate of 
100 miles a year. The article places special emphasis on 
the commercial factors governing the choice between 
cable and open wire construction for future extensions of 
the toll plant. 


Ji. Am. Inst. El. Engrs. 46, 994, (October, 1927). 
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The Adsorption of Gases by Solids with Special Refer- 
ence to the Adsorption of Carbon Dioxide,* by H. H. Lowry 
and P. S. Olmstead. This paper presents a theory of 
adsorption and its mathematical development, which is 
similar to but differs somewhat from that of Polanyi. A 
detailed description is included of a relatively convenient 
method of application of the theory to experimental 
data. Using this procedure, a test of the theory has 
been made on the data obtained by Homfray, Titoff, 
Richardson, Chappuis and 8. O. Morgan for the ad- 
sorption of carbon dioxide by charcoal. The very satis- 
factory agreement obtained between experiment and 
theory gives support to the fundamental assumptions 
underlying the theory. 


The Densities of Coexisting Liquid and Gaseous Carbon 
Dioxide and the Solubility of Water in Liquid Carbon 
Dioxide,’ by H. H. Lowry and W. R. Erickson. The 
densities of coexistent liquid and gaseous carbon dioxide 
are measured over the temperature range —5.8 to 22.9° 
and it is shown that they can be satisfactorily repre- 
sented by equations involving the first and one-third 
powers of the temperature on the critical scale. The 
data are shown to be in substantial agreement with 
those of other observers. It is also shown that the 
density of saturated carbon dioxide vapor is the same 
within the experimental error in the presence or absence 
of water, from which it is concluded that the solubility 
of water in liquid carbon dioxide is less than about 0.005% 
by weight over the temperature range of the investiga- 
tion. Attention is called to qualitative evidence of the 
formation of a solid hydrate of carbon dioxide at about 4°. 


Atomic Grouping in Permalloy,* by L. W. McKeehan. 

This is a theoretical paper which follows a long series 

of experimental papers. In a solid solution of two metals, 
* Journal of Physical Chemistry, Vol. 31, 1601-1626, Nov., 1927. 


7 Journal of the American Chemical Society, Vol. 49, 2729-2734, November, 1927. 
8 Ji. Franklin Inst. 204, 501-524 (1927). 
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e.g. in the solid solution of nickel and iron known as 
permalloy, the atoms of both kinds occupy in each 
crystal the points of a single space-lattice. In is im- 
portant to know whether the points so occupied by 
atoms of a single kind are located at random or have 
some regularity of arrangement. If the latter is the 
case it may be asked further whether the regularity is 
due to the frequent occurrence of definite groupings of 
unlike atoms or merely to a tendency for atoms of one 
kind to separate from each other as widely as possible. 
The magnetic properties of permalloy are here taken to 
show that the last-mentioned possibility is probably 
nearest to the truth. The method is a combination of 
analytical and graphical analysis applied to several 
hypothetical solid solution crystals each containing more 
than a thousand atoms. It may also, as is pointed out 
in the paper, be used in problems concerning other than 
magnetic properties of solid solutions. 


The Short Wave Limit of Vacuum Tube Oscillators,® by 
C. R. Englund. A study of the shortest attainable un- 
damped waves which can be produced with vacuum tube 
oscillators resulted in the production of one-meter waves 
as the fundamental mode of oscillation of the circuit. 
The shortest waves ‘attainable with reasonable ease’’ 
with several types of standard tube are found to be: 


Tube Meters 

W. E. 230-D (60 mil fil.) 2.0 
“  205-D (“E” 5 watt) 3.2 
221-D (14 amp. fil.) 3.3 

“ ~ 211-D (“G” 5 watt) 3.5 


In order to reduce the capacity as far as possible some 
experiments were made with unbased tubes. A special 
5 watt tube produced four-meter signals which were 
received up to one-mile distances. An interesting feature 
of the work was the interference caused by the presence 


* Proc. I. R. E. 15, 914, Nov., 1927. 
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of the observer while conducting the experiments, be- 
cause of the action of the human body as a tuned antenna 
at these wave-lengths. 


A General Theory of the Correlation of Time Series of 
Statistics,"° by M. K. Zinn. In mathematical physics 
elaborate methods have been devised for dealing with 
oscillatory systems, damped or undamped, like pendu- 
lums, vibrating strings, vibrating telephone diaphragms, 
and with systems that are essentially damped but have 
no oscillatory characteristics, like the flow of heat and 
diffusion. The writer of this article approaches the 
problem of the economic structure with a point of view 
which sees the business world as behaving like such an 
oscillatory system. 

The structure of economic society is a system exhibit- 
ing certain structural factors which express the tensions 
that are set up by a shift in prices here on some other 
factor like employment there. The problem is, How are 
these tensions to be inferred from statistics which de- 
scribe the observed behavior of the economic world? 
The economist unfortunately, cannot disconnect say the 
Federal Reserve system from the rest of the economic 
structure, connect it to a portable test set and read off its 
economic impedance in the same way that an engineer 
can test a transformer. 

He has to take instead the observed fluctuations in 
time of two series, say “wholesale commodity prices” and 
“commercial paper rates” and try to infer from such 
data the way in which changes in one of these quantities 
react on the other. The paper is concerned with the 
general way of doing this with a full analysis of the rela- 
tion between these two economic variables from his point 
of view. 

Just as most of the theory of oscillatory systems in 
mathematical physics is confined to linear systems, so 


” The Review of Economic Statistics, Harvard Economic Service, Vol. 9, 
184, (1927). 
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the writer finds it convenient to assume linear relations 
between the economic variables. This greatly simplifies 
the mathematics. The formulas come out to be analo- 
gous to some formulas of electric circuit theory when ap- 
proached from the Heaviside operational standpoint. It 
thus appears that much alternating current theory may 
come to be of value in studying economic variations. It 
is pleasant to think that some years hence, we may be 
using the language of ‘“‘a.c.”’ theory (reluctance, sus- 
ceptance, impedance, etc.) to describe the functional 
relation of one economic unit to the rest of society. Per- 
haps to study the relation of conditions in one part of 
the country to those in another we shall be using the long 
line transmission theory. Perhaps the theory will show 
us how to build economic band-pass filters, which will 
protect us from too great fluctuations in business condi- 
tions, ete. 

The application of the ideas of oscillatory systems to 
economics, here well started, is a subject which, it is be- 
lieved, will strike a responsive chord in the heart of every 
electrical engineer and every mathematical physicist. 
This paper is well worth reading. 


The Diffraction of Electrons by a Crystal of Nickel," by 
C. J. Davisson. This article is taken from the manu- 
script prepared by the author for his address at the meet- 
ing of the American Physical Society on December 28, 
1927, at Nashville, Tennessee. An account of this work 
giving fuller experimental details is given by Davisson 
and Germer in the December, 1927, issue of the Physical 
Review. 

These experiments are fundamental to some of the 
newer theories in physics. Until they were performed, it 
could be said that all experimental facts about the elec- 
tron could be explained by regarding it as a particle of 
negative electricity. These show that in some way a 
“wave-length” is connected with the electron’s behavior. 

" Bell System Technical Journal, January, 1928. 
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The work thus shows an interesting contrast with the 
discovery of A. H. Compton that a ray of light (a light 
pulse) suffered a change of wave-length upon impact 
with an electron, the change of wave-length corresponding 
exactly to the momentum gained by the electron. Until 
Compton’s work, all the facts about light could be as- 
sumed by thinking of light as a wave motion. The 
Compton effect seems to prove the existence of particles 
of light. 

Physics is thus faced with a double duality. Comp- 
ton showed that light is in some sense both a wave motion 
and a stream of particles. Davisson and Germer have 
now shown that a beam of electrons is in some sense both 
a stream of particles and a wave motion. 

At the same time, theoretical advances have been 
made which seem to pave the way for an understanding 
of this curious situation. A general account of these new 
developments was given by K. K. Darrow in his series 
““Contemporary Advances in Physics’ in the Bell System 
Technical Journal for October, 1927. Some remarks on 
the relation of the Davisson and Germer experiments to 
the new mechanics were given in this article, p. 692 et seq. 


Some General Results of Elementary Sampling Theory 
for Engineering Use," by Paul P. Coggins. Synopsis: 
This paper outlines, by means of simple illustrations, some 
of the general characteristics of sampling problems and 
describes certain of the methods and assumptions which 
may be used in their solution. A number of charts is 
presented with examples illustrating their use in con- 
nection with practical numerical evaluation of certain 
features of the work. The appendix contains the specific 
mathematical analysis basic to the formulae used in 
preparing the charts. 


Contributions of Chemical Science to the Communica- 
tions Industry," by Clarence G. Stoll. The author con- 


12 Bell System Technical Journal, January, 1928. 
18 Journ. Ind. and Eng. Chem., Vol. 19, page 1132, 1927. 
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siders the improvements that have been made under a 
four-fold grouping of materials into electrically conduct- 
ing, magnetic, insulating, and materials for apparatus 
structures. Particular emphasis is laid on the influence 
the chemist has exerted on the control of materials for 
manufacturing purposes. So many undesirable varia- 
tions in manufactured products are caused by lack of 
uniformity in the raw materials that the aid of the chemist 
in standardizing testing and sampling methods can not 
well be overestimated. 

In conclusion, he pays homage to the readiness with 
which chemists have responded to demands for improve- 
ment in many of the raw materials and suggests that 
because of it similar demands may be of more frequent 
occurrence in the future. Among such possible innova- 
tions he mentions a better conductor of electricity, a 
cable covering superior to the present lead alloys, higher 
grade insulation, and a contact material less subject to 
corroding and freezing. The recent advances made in 
metallic alloys give every promise of a more brilliant 
future. 


The Thickness of Spontaneously Deposited Photoelec- 
trically Active Rubidium Films, Measured Optically,“ by 
H. E. Ives and A. L. Johnsrud. Measurements of the 
phase shift on reflection of polarized light from a reflecting 
surface on which there is deposited a very thin film of 
metal are described. The materials were the thin films 
of rubidium which are slowly deposited on glass or 
platinum when these have been thoroughly out-gassed. 
The apparatus was so arranged that measurements of the 
photoelectric activity could be made simultaneously with 
determinations of the optical effect due to the thin film. 
The data were then interpreted in terms of the electro- 
magnetic theory of light using special developments due 
to T. C. Fry, to be published in the Journal of the Optical 
Society for January, 1928. 


4 Opt. Soc. Amer. Jl., 15, 374, Dec., 1927. 
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It is concluded from the measurements that the film 
of rubidium deposited on glass after fourteen days is of 
the order of magnitude of one atom thick. The theo- 
retical effect of a layer of rubidium on platinum of the 
order of even several atoms thick is, however, so small 
as to lie within the errors of observation. “It thus ap- 
pears, if the validity of the optical measurements of 
thickness is conceded, that the photoelectric emission is 
obtained when a layer of rubidium of approximately one 
atom in thickness is present,” they conclude. 
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Notes on Recent Occurrences 


GENERAL AUDITORS’ CONFERENCE 


CONFERENCE of General Auditors of the Bell 

System and the Accounting and Statistical staff 
of the Comptroller’s Department of the American Tele- 
phone and Telegraph Company was held at Absecon, 
N. J.; from October 19 to October 25, 1927, inclusive. 

A method of procedure was adopted for this Confer- 
ence which proved to be very successful. Each General 
Auditor was provided in advance with a list of the topics 
to be discussed, together with examples of typical ques- 
tions pertaining to each topic. No formal papers were 
presented to the Conference but each subject was de- 
veloped by informal contributions from those present, 
the various problems being discussed round-table fashion 
until the viewpoints of all of the interested members of 
the Conference had been brought to bear upon them. 

The purpose of the Conference was primarily to afford 
an opportunity for the discussion and review, in the light 
of the continuing rapid growth of the business, of some 
of the broader aspects of Accounting Department func- 
tions and objectives. The discussion related, for the 
most part, to the general subjects*of. Department activi- 
ties, organization and personnel. 

In the consideration of the activities of the Account- 
ing Departments, emphasis was placed upon the re- 
sponsibilities and opportunities of the Departments in 
aiding the managements as fully as possible through con- 
tinued systematic development of processes of statistical 
analysis of accounting and other data. In addition, cer- 
tain specific accounting and statistical problems of par- 
ticular interest at this time were discussed. 

Organization problems were considered from the stand- 
point of rendering the most effective service to the oper- 
ating departments and of providing for the proper de- 
velopment of Accounting people. During recent years, 
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many of the companies have instituted extensive changes 
in operating organization in order to provide better and 
more extended service to the public. Considerable time 
was devoted to reviewing what had been done by the 
Accounting Department to provide the type of accounting 
and statistical work best suited to assist the Operating 
people in carrying out this program. 

The importance of maintaining an adequate force 
competent to meet the growing work of the Accounting 
Departments was stressed, and the problems involved in 
the selection, training and progress of personnel were 
discussed at some length. 

Open discussions in which members participated 
freely were also had of a number of other timely subjects, 
notably depreciation as an operating expense, the scope 
and value of Exchange Statistics, material accounting, 
further improvements in billing practices and the elimina- 
tion as completely as possible of clerical errors affecting 
subscribers. 


GENERAL TRAFFIC CONFERENCE 


HE Sixth General Traffic Conference was held in 
Pinehurst, N. C., from November 2 to 10. It was 
attended by approximately 140 men. The Associated 
Companies were represented by the General Traffic Man- 
agers, General Traffic Supervisors and the superinten- 
dents of some of the larger divisions. The conference 
differed somewhat from past traffic conferences in that a 
much larger share of the work of presenting the different 
subjects was carried by the men from the Associated 
Companies. The procedure was generally followed of 
having each subject presented by an engineer of the 
American Company; representatives of the different 
Associated Companies then presented papers covering the 
ideas developed in their territories and this was followed 
by general discussion. 
Owing to the progress that has been made in recent 
years in the technical quality of the service and in the 
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efficiency with which it is being rendered, there was less 
emphasis placed on problems of operating technique and 
more of the time of the conference was spent in discussing 
those subjects which it appears will do most to produce a 
complete and well rounded telephone service. During 
the conference, the General Traffic Managers were asked 
to submit a list of traffic items, wherein they believed 
improvement to be most important for a System-wide 
service program. The six items given below were those 
most frequently mentioned in the lists and were also the 
subjects given most prominence at the conference: 


(1) Private Branch Exchange Service 

(2) Local Completion (Manual and Dial) 

(3) Personalization of Service. 

(4) Weak Spots in Toll Service—Particularly Switched 
and Long Haul Business. 

(5) Auxiliary Service 

(6) Transmission. 


During the conference, addresses were given by Mr. 
Estabrook, General Manager of the New England Tele- 
Phone and Telegraph Company, Mr. Berry, President, 
and Mr. Sedam, General Manager of the Chesapeake and 
Potomac Telephone Company, and by Mr. Gherardi, 
Mr. Page, Mr. Waterson, Mr. Colpitts, Mr. Charlesworth, 
Mr. Wilson, and Mr. Burcher of the American Telephone 
and Telegraph Company. 


TELEPHONE LINKS MEXICO AND CANADA 


EXICO was linked by telephone with Canada 

when, on November 29, long distance service be- 

tween Mexico City and Montreal and Toronto was form- 
ally inaugurated. 

Greetings were exchanged between Sir Frederick 
William Taylor, General Manager of the Bank of Mon- 
treal and D. B. Emeno, manager of the bank’s branch in 
Mexico City; Sir John Aird, President of the Board of 
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Directors of the Canadian Bank of Commerce and J. E. 
Stevenson, manager of its Mexican subsidiary; G. R. G. 
Conway, general manager of the Mexican Light and 
Power Company and Miller Lash, president of the Board 
of the same company, in Toronto; Sir Henry Thornton, 
President of the Canadian National Railway System, who 
was in Mexico at the time on a business trip and 8. J. 
Hungerford, vice president of the system, in Toronto and 
with Graham Bell, deputy minister of railways of Canada. 
Mr. Bell is a nephew of Alexander Graham Bell, in- 
ventor of the telephone, and his participation was a par- 
ticularly interesting feature of the program. 

A conversation between Col. William F. Repp, vice 
president of the Mexican Telephone and Telegraph Com- 
pany and C. F. Sise, president of the Bell Telephone 
Company of Canada, closed the program. In the vari- 
ous conversations the speakers commented on the sig- 
nificance of the establishment of communication by tele- 
phone between the two countries and expressed the hope 
that it would be the means of bringing about closer rela- 
tions between them. 

The circuit for this newest of international telephone 
services was set up with both Montreal and Toronto tied 
into the regular Mexican circuit at Toledo, Ohio. Mon- 
treal is 1,038 miles, by wire, from Toledo, while Toronto 
is 298. The length of the circuit from Toledo to Mexico 
City is 2,487 miles. The total length of the circuit from 
Montreal to the Mexican capital was therefore, 3,525 
miles, while that from Toronto was 2,785 miles. From 
Toledo the route ran through Chicago, St. Louis, Dallas 
and Laredo to the Mexican border and thence through 
Saltillo and San Luis Potosi to Mexico City. 


GENERAL JOHN J. CARTY AWARDED 
FRITZ MEDAL 


OHN J. CARTY, vice president of the American 
Telephone and Telegraph Company and for many 
years a leading figure in the field of telephone research, 
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development and engineering, has been awarded the John 
Fritz Medal “for scientific or industrial achievement.”’ 
The award is not only a personal tribute to General Carty, 
but a public recognition of the importance of telephone 
service in modern social and economic life. General 
Carty’s award is accompanied by a citation for “pioneer 
achievement in telephone engineering and in the devel- 
opment of scientific research in the telephone art.’” 

The medal is of gold and is awarded, not oftener than 
once a year, by four great engineering societies: the 
American Society of Civil Engineers, the American In- 
stitute of Mining and Metallurgical Engineers, the Amer- 
ican Society of Mechanical Engineers and the American 
Institute of Electrical Engineers. It was established in 
1902 in honor of John Fritz of Bethlehem, Pa., a pioneer 
in the steel industry. 

Among the twenty-three engineers who have previ- 
ously received the award are Lord Kelvin, George West- 
inghouse, Alexander Graham Bell, Thomas Alvah Edison, 
Gen. George W. Goethals, Orville Wright and Senator 
Marconi. 

This newest honor bestowed upon General Carty is 
but one of many that have been granted him in recogni- 
tion of his scientific attainments. He holds the Edison, 
Franklin and Longstreth medals for distinction in science 
and engineering; has been granted honorary degrees by 
many colleges and universities, and has been decorated by 
the Japanese government with the Order of the Rising 
Sun and the Order of the Sacred Treasure. 

For his work in helping to organize the signal service 
overseas during the World War, he was decorated by 
General Pershing with the Distinguished Service Medal 
and was made an officer of the Legion of Honor by the 
French government. 

Entering the telephone service in Boston in 1879, 
General Carty was later employed by the Metropolitan 
Telephone and Telegraph Company, now the New York 
Telephone Company, as electrician, and won promotion 
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until he became its chief engineer. In 1907 he became 
chief engineer of the American Telephone and Telegraph 
Company, occupying this position until 1919, when he 
became a vice president of the company. He is chair- 
man of the Board of Directors of Bell Telephone Labora- 
tories, Inc. 

General Carty is past president of the American In- 
stitute of Electrical Engineers and is a member of many 
other scientific and engineering organizations. 
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Organization Changes 


New YorkK TELEPHONE COMPANY 
Bronx-Westchester Area 


Francis W. Appleton appointed Chief Engineer. 


Entered employ of the Bell System as Engineer, New 
York Telephone Company, July, 1909; Outside Plant 
Engineer, August, 1916; Toll Engineer, April, 1921; 
Division Plant Engineer, March, 1922; Acting Division 
Construction Superintendent, June, 1925; Division Plant 
Superintendent, January, 1926; Assistant General Plant 
Manager, July, 1927; Chief Engineer, Bronx and West- 
chester Area, October, 1927. 


New Jersey BELL TELEPHONE COMPANY 


C. Franklin Brisbin appointed Vice-President in charge of 
Personnel and Public Relations. 


Entered C. D. and P. T. Co. at Du Bois, Pa., as Com- 
merical Manager, November, 1895; Solicitor and Col- 
lector of C. P. T. and 8. Co., at Scranton, Pa., December, 
1897; Local Manager, May, 1900; Local Manager, Penn- 
sylvania Telephone Company, Scranton, Pa., October, 
1901; Division Superintendent, Wilkesbarre, Pa., 1902; 
Plant Supervisor, Bell Telephone Company of Penn- 
sylvania, January, 1908; District Manager, July, 1910; 
Division Manager, Harrisburg, Pa., November, 1919; 
General Connecting Company Supervisor, Philadelphia, 
Pa., July, 1921; Vice-President, New Jersey Bell Tele- 
phone Company in charge of Personnel and Public Rela- 
tions, October, 1927. 


G. W. McRae appointed General Manager. 


Entered the employ of the Bell System in the Toll 
Traffic Engineering Branch, American Telephone and 
Telegraph Company, New York City, 1910; Toll Traffic 
Engineer, June, 1920; Chief Engineer, Illinois Bell Tele- 
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phone Company, July 1, 1922; Chief Engineer, New 
York Telephone Company, 1923; General Manager of the 
New Jersey Area, June, 1925; Vice-President, Delaware 
and Atlantic Telephone Company, September 1, 1927; 
General Manager, New Jersey Bell Telephone Company, 
November 1, 1927. 


WESTERN ELectric CoMPANY 


George C. Pratt elected Vice-President in charge of the Legal 
and Patent Departments as General Counsel. 


Entered employ of the Bell System in Secretary’s 
office, Western Electric Company, Chicago, IIll., August, 
1906; Secretary, October, 1908; transferred to New York 
City, November, 1908; entered Executive Department, 
American Telephone and Telegraph Company, New 
York City, January, 1911; Secretary, Western Electric 
Company, April, 1912; on furlough from military service, 
July, 1917 to February, 1919; General Attorney and 
Secretary, Western Electric Company, June, 1919; title 
of Secretary discontinued April, 1925; Vice-President in 
charge of Legal and Patent Departments as General 
Counsel, January 1, 1928. 


W. F. Hosford elected Vice-President in charge of all manu- 
facturing and also elected a Director. 


Entered the Clinton Street Shops, Chicago, IIl., 1900; 
Production Department, 1903; Method Department, 
1909; Head of the Method Department, 1914; Assistant 
Technical Superintendent, 1918; Head of the Technical 
Branch, 1920; Superintendent of the Development Branch, 
1922; Staff Engineer to the Vice-President in charge of 
Telephone Department,‘New York City, 1925; Engineer of 
Manufacture, January, 1926; Comptroller of Manufac- 
ture, August 1, 1927; elected Vice-President in charge of 
all manufacturing and also elected a Director, January 1, 
1928. 
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